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INTRODUCTION
Spotted buffalo (Bubalus bubalis carabanensis) mostly exists in Tana Toraja, South Sulawesi Province, Indonesia. Their population is very limited and getting closer to extinction. Although it is known that spotted buffalo is also found in a very small number in other region such as Central Sulawesi, Sumba, Flores, Roti and Timor (Bo'do', http://sulawesi.cseas.kyotou.ac.jp/final_reports2007/article/212-stephanus.pdf ).
The small number of spotted buffalo is caused by the unbalance of delivery rate compare to slaughter rate for funeral ceremony in Tana Toraja, since the bulls are strongly related and important for Toraja culture. This situation cause the price of spotted buffalo, especially the bulls, is ten times above the normal buffalo.
Based on the usefulness in the tradition, spotted bulls are classified into different spotted types, i.e Saleko, Bonga, and Lotong Boko (Table 1 and Figure  1 ). There is no scientific and empirical explanation about the classification of spotted buffalo in correlation to the level of inbreeding. It is also not known if the classification is only based on qualitative variation. This study is a preliminary of an integrated research in order to answer that question. From conservation point of view, this classification makes easier for us to perform a study about genetic variation for biodiversity and cultural conservation purposes due to the availability of phenotypic data in detail. 
Bonga
The white/pink spot mostly on face, neck and nape, on the black-based coat color. Sometimes the spot could also find on the tail and legs.
White

Lotong Boko
Black spot on the white/pink-based coat color, especially on the back. Sometimes the black spot could also find on their face.
White Solid
A normal swamp type has black/dark grey coat color, and 2 or 3 white lines on the neck, looks like a necklace. It is known that several genes as TYR, TYRP1, DCT, MC1R, KIT, KIT ligand, MITF, SOX10, PAX3, EDNRB, ASIP, and PMEL17 , play important roles in pigmentation in other species (Hirooka et al. 2002; Royo et al. 2005; Hèdan et al. 2006; Karlsson et al. 2007; Mohanty et al. 2008; Stachurska and Brodacki 2008; Bauer et al. 2009; Fang et al. 2009; Karlsson et al. 2011) . KIT gene known play important key roles in melanogenesis, erythropoiesis, spermatogenesis and Tcell differentiation (Yoshida et al. 2001 ). Based on this information, KIT could be used as one of candidate gene that bring the causative mutation for spotted phenotype.
The limitation of available data of spotted buffalo reproduction potency should not be an obstacle to starting the study. Even though it is not possible to collect ejaculated sperm due to cultural perspective; assisted reproductive technology (ART) can be a possible alternative to collect sperm from other sources. In this study we are going to collect sperm from cauda epididymis tissues of the slaughtered bulls. Our study was aimed to investigate the possibility and potency of using cauda epididymal sperm in spotted buffalo conservation program.
Classification of coat color pattern in spotted buffalo
Epididymal sperm from four bulls each from Saleko, Bonga and Lotong Boko types and from five solid bulls as control were used in this study. The age of the bulls were varied from six to ten years old.
Epididymal sperm collection
Epididymis tissues were collected in different time and ceremonies. Nevertheless, all bulls and samples got similar treatments during pre-slaughtered. Cauda epididymis was separated from other tissues (testis, ligament, scrotum, etc.) after an hour of transportation to the laboratory. Epididymal sperm was collected using incision method into a soya-lecithin based extender (Lone et al. 2011) . Collected-sperm mix-solution was centrifuged at 500 g for 20 minutes to separate the sperm cells and debris. Pellet that contain sperm cells were evaluated for cell concentration, progressive motility, livability, normal morphology, and membrane integrity. Due to the high density of sperm cells in cauda epididymis and the limitation of tools that was available, the pellet was diluted using the soya lecithinbased extender up to 4 ml before it was counted manually. Good quality epididymal sperm suspensions were diluted in the same extender into 60.10 6 cell/ml and packed in 0.25 ml plastic straws.
Freezing and thawing
Straws were equilibrated at 4°C for 3 hours before freezing. The freezing process was started by placing the straws 10 cm above liquid nitrogen for 15 minutes and followed by plunging the straw into liquid nitrogen (-196°C) for storage. The frozen sperm were thawed at 37°C for 30 seconds.
Sperm evaluation
All parameters that evaluated were referred to Yulnawati et al. (2010) . Progressive motility, livability and membrane integrity were evaluated from frozenthawed semen samples randomly. Progressive motility was observed subjectively using a phase contrast microscope (Nikon, Japan) in 10 fields of view. Sperm livability was analyzed using the eosin-nigrosin staining method. Eosin cannot penetrate through an intact sperm membrane, with the result that living sperm do not stain whereas dead or dying sperm appear red against the blue background. Furthermore, membrane integrity was observed using the hypo-osmotic swelling test. Sperm samples were incubated for 30-45 minutes in hypoosmotic medium. Sperm with an intact membrane have a swollen tail, while sperm with a damaged membrane have a straight tail when observed by phase contrast microscope.
Statistical analysis
Data from spotted individuals, which was classified into three groups, were compared to solid group as control. Each individual was considered as a repetition. Results were expressed as the means ± standard error mean (SEM). A difference with value P<0.05 was considered statistically significant.The data obtained were analyzed by one-way analysis of variance for comparison between each spotted versus solid group the help of Statistical Product and Software Solutionversion-13 (SPSS Inc., Chicago, IL, USA).
RESULTS
The average quality of fresh epididymal sperm from those three groups was not different compare to control group (Table 2) . The fresh epididymal sperm quality from all groups was also qualified referred to Indonesian national standard requirement for buffalo frozen semen (SNI 01-4869.2-1998). The fresh epididymal sperm then was processed to be storage in the liquid nitrogen. No statistically different between groups were observed; LB: lotong boko.
The frozen-thawed epididymal sperm quality that evaluated from spotted groups did not show significant differences compare to control group (Table 3) . Data also showed that the frozen-thawed epididymal sperm was suitable to be used in AI program, with progressive motility more than 40% (Yulnawati et al. 2010 ). Due to Indonesian national standard value, the minimum percentage of progressive motility for buffalo sperm is 30% (SNI 4869.2-2008) .
DISCUSSION
The progressive motility of both fresh and frozen sperm was similar in control and other groups, as well as other parameters (P > 0.05). Previous study showed that the progressive motility of frozen-thawed epididymal sperm of spotted buffalo was 41.67% (Yulnawati et al. 2010) . Moreover, the percentage of livability of frozen-thawed epididymal sperm from three spotted groups and control (64.9%; 65.2%; 62.6% and 62.7%) in this study was also higher than previous study (52.2%) on the same species (Yulnawati et al. 2009 ). The percentage of membrane integrity is one of the important parameter that strongly related to the motility and fertility of the sperm. In this study, we obtained the results that showed the percentage of membrane integrity among three group of spotted bull was similar (P>0.05) to the control group. In general, the results showed that spotted coat color classification did not affect the quality, either fresh or frozen-thawed epididymal sperm.
This data showed that epididymal sperm of spotted bulls has good potency to be used widely in artificial insemination (AI) and other assisted reproductive technology (ART) application to increase population, as similar to the previous results in stallion (Morris et al. 2002) , African buffalo (Herold et al. 2004) , Iberian red deer (Martínez-Pastor et al. 2006) , bull (Martins et al. 2009 ), ram (Lone et al. 2012; Álvarez et al. 2012) . Nevertheless, the coat and iris color of the offspring is still cannot be predicted even though the epididymal sperm from spotted bulls are used in AI. Previous study showed variations of the offspring coat color from AI program (Said and Tappa 2008) . This unclear situation suggests us to continue a genetic study to specify a good candidate gene(s) that contain the causative mutation(s) for spotted coat and white iris color.
As it is already mentioned in the introduction of this study, it is also known that KIT and KIT ligand were the strong candidate genes for the different degree of spotted expression on the coat color of mice (Ray et al. 1991) , pig (Giuffra et al. 2002) , Holstein cattle (Fontanessi et al. 2010) , and caused the reduce of male fertility and also lead the abnormality during spermatogenesis (Phung et al. 2011) . The precursor of upstream mechanism of action of those both genes is MITF gene (Phung et al. 2011; Phung et al. 2012 ). Since it shown in our results that there was no influence of spotted coat color to sperm quality, we suspect that the spotted pattern on Toraja buffalo coat color does not have any important mutation in the KIT and KIT ligand gene. On the other hands, it is known in other species that SNPs and mutation in MITF gene can cause the spotted coat color in mice (Steingrimsson et al. 2004 ), dogs (Karlsson et al. 2007) , white coat in German Fleikiech cattle (Phillip et al. 2011) , and also splashed white in horse (Hauswirth et al. 2012 ). Furthermore, SNPs in MITF gene were also known as causative mutations that express micropthalmia in Waadenburg syndrome (Steingrimsson et al. 2004) , dogs (Karlsson et al. 2007 ), albinism-deafness (Tietz) syndrome in human (Izumi et al. 2008) , and deafness in cattle (Phillip et al. 2011) . The investigation of mutation might be necessary for MITF, instead of KIT and KITligand gene due to the coat and iris color phenotype. The identification of causative mutation for spotted coat color is important to arrange a breeding plan to increase spotted buffalo population in a relative short time.
CONCLUSION
We conclude that the quality of fresh and frozenthawed sperm of different spotted types buffalo are the same and it is good to be used in AI program.
